Abstract: This paper proposes a new distribution, called as Zeghdoudi distribution (ZD). Various statistical properties of moment method and maximum likelihood estimation is established. An application of the model to a real data set is presented finally and compared with the fit attained by some other well-known one and two parameters distributions.
Introduction
In statistics, there are different measures of dispersion. The most common are the variance and the standard deviation or the inter-discrepancy. Several researchers are interested in the measurement of dispersion based on the variance function in the infinitely divisible natural exponential families. Exponential families play an important role in probability and statistics (Pommeret (1997 (Pommeret ( , 2003 which are commonly applied to describe real world phenomena and are most frequently used in different fields such as medicine, finance, biological and engineering sciences, in particular by modelling the survival analysis data.
The first characteristic of survival analysis data concerns only positive random variables (modelling lifetimes). A consequence of this particularity is that the normal law will no longer be the reference in terms of distribution. Most often, any other law derived from the exponential family, and 'support' in R + , will be preferred. Recently, one parameter Lindley distribution [see Lindley (1958) ] has attracted the researchers for its use in modelling lifetime data, and it has been observed in several papers (Sankaran, 1970; Ghitany et al., 2008a Ghitany et al., , 2008b Zakerzadah and Dolati, 2009; Asgharzadeh et al., 2013; Zeghdoudi and Nedjar, 2016a , 2016b , 2016c ) that this distribution has performed excellently.
This work offers a one parameter exponential family of distributions, which it is based on mixtures of the gamma (2, θ) and gamma (3, θ) distributions.
The paper is organized as follows: Section 2 is devoted to introduce and gives some property of Zeghdoudi distribution (ZD) which we proposed some results of hazard function and stochastic orders.
Section 3 discusses the estimation of parameters with maximum likelihood (ML) method and moment method. Finally, we give an illustrative examples and simulation study for comparing ZD with LD and other distributions.
Definition and some properties of the ZD
ZD with parameter θ is defined by its probability density function (pdf)
It can easily be seen that
We can find a same distribution (2) using size biased technic under Lindley distribution see Ghitany and Al-Mutairi (2008) .
Shape
The first derivative of f ZD (x) is The cumulative distribution function (cdf) of the ZD is obtained as:
Survival properties
The survival function and failure rate (hazard rate) function for a continuous distribution with p.d.f f ZD (x), and cdf F ZD (x) are defined as 
Remark 2: the hazard rate function of X is increasing.
Moments and related measures
The k th moment about the origin of the ZD is:
The derivatives of ln l(x i ; θ) with respect to θ is:
From the ZD (2), the method of moments (MoM) and the ML estimators of the parameter θ are the same and it can be obtained by solving the following non-linear equation
The following theorem shows that the estimator of θ is positively biased.
Theorem 2: the estimator θ of θ is positively biased, i.e., 
we obtain ( ) . E θ θ Theorem 3: The estimator θ of θ is consistent and asymptotically normal:
The large-sample 100(1 -)%confidence interval for θ is given by
The proof is omitted because it is very similar to the proof of Theorem 4 (Ghitany et al., 2008b) .
Remark 3: for the Lindley distribution,
is the ML and the MoM estimator of θ. It is also positively biased, consistent and asymptotically normal. Tables 1 and 2 represents the data of survival times (in months) of (94, 91) guinea individus infected with Ebola virus, which we compare ZD and Lindley distribution. Example 2 Now, we compare one parameter (Aradhana, Akash, Shanker) distributions see Shanker (2015a Shanker ( , 2015b Shanker ( , 2016 with ZD (see Tables 3 and 4) . 
Applications and goodness of fit

Example 1
Conclusions
A new one parameter lifetime distribution named, ZD has been suggested for modelling lifetime data from engineering and medical science. Its important mathematical and statistical properties including shape, moments, skewness, kurtosis, hazard rate function, mean residual life function, stochastic ordering, mean deviations have been discussed. The MoM and the method of ML estimation have also been discussed for estimating its parameter. Finally, the goodness of fit test using K-S Statistics (Kolmogorov-Smirnov statistics) for four real lifetime data-sets have been presented to demonstrate the applicability and comparability of Zeghdoudi, Gamma, Weibull, Lognormal, Aradhana, Akash, Shanker, Lindley and exponential distributions for modelling lifetime data. For future studies, we can explain the derivation of posterior distributions for the ZD under Linex loss functions and squared error using non-informative and informative priors respectively. Also, we can make more applications, particularly in image processing.
